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K.C. Naidu* & H.M. Devi*: Embryology of 
two species of Begonia 
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The genus Begonia (Michael Begon), a member of Begoniaceae, is native of 
subtropical region, especially of south America and is widely cultivated for its 
colourful foliage and flowers. Although the genus comprises 900 species, very 
little work has been done on its embryology (Madulata 1950, Swamy & Para- 
meswaran 1960, Devi & Naidu 1979, 1982, Devi et al. 1982). It was therefore 
proposed to study the embryology of two species, Begonia metallica G. Smith 
and Begonia Roxburghii A. DC. 

Materials and methods The materials of different stages of flower develop¬ 
ment were collected from Lai Baugh Garden, Bangalore and fixed in formalin- 
acetic-alcohol. Customary methods of dehydration, clearing and embedding were 
followed (Johansen 1940). Sections cut between 4-10 g thickness were stained 
in Delafield’s haematoxylin. 

Observations 

Microsporangium, microsporogenesis and male gametophyte. The anther is 
tefrasporangiate (Fig. 1). The hypodermal archesporium in transection consists 
of three cells. The development of the anther wall corresponds to the dicotyle¬ 
donous type (Davis 1965) (Figs. 2-4) due to periclinal division in the cells of 
middle layer, thus two layers are formed (Fig. 4). The tapetum is of the 
secretory type and is uniseriate with uninucleate cells (Figs. 3, 4), which later 
due to mitotic divisions contain 2 or 3 nuclei (Figs. 5, 6). At the time of 
dehiscence the endothecium develops fibrous thickenings (Fig. 5). The epidermis 
remains persistent. As the result of simultaneous cytokinesis in the pollen mother 
cells tetrahedral and decussate types of pollen tetrads are formed (Figs. 7-9). 
The pollen grains are oblong or ellipsoidal, tricolpate with smooth exine and a 
thin hyaline intine and are shed at 2 nucleate stage (Figs. 10-12). 

In both the species, most of the anthers degenerate as a whole after com¬ 
pletion of the first meiotic division of pollen mother cells. As the result, a 
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Figs. 1, 2, 5, 9, 10, 12, 16, 18, 19, 21: B. Roxburghii. 

Figs. 3, 4, 6-8, 11, 13-15, 17, 20, 22, 23: B. metallica. 

Fig. 1. Degenerating anther. Figs. 2-5. Transverse section and longitudinal section of anther 
lobes showing development of wall layers. Fig. 6. Three-nucleate tapetal cell. Fig. 7. PMC 
in meiotic division. Figs. 8, 9. Tetrahedral and decussate pollen tetrads. Figs. 10-12. Pollen 
grains. Figs. 13-15. Pollen tetrads with degenerating pollen grains. Fig. 16. Transverse 
section of ovary. Fig. 17. Longitudinal section of ovule. Fig. 18. T-shaped megaspore 
tetrad. Note the formation of endothelium. Figs. 19-22. Stages in the development of embryo 
sac. Fig. 23. Degenerating ovule. 
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degenerating mass of dividing pollen mother cells is formed inside the pollen 
sacs and thus followed by the degeneration of wall layers and connective tissue 
(Fig. 1). Still in some other cases degeneration of pollen at different stages of 
development is quite common. Usually one, two or all the four microspores in 
each tetrad become abortive (Figs. 13-15). An interesting feature in these 
species is the presence of tannin in the epidermal cells of the anther. 

Ovary, ovule, megasporogenesis and female gametophyte. The ovary is 
inferior, tricarpellary syncarpous and trilocular. The projecting axile placentae 
are bifurcated and bear numerous ovules (Fig. 16). The ovule is anatropous, 
bitegmic and weakly crassinucellate (Fig. 17). Both outer and inner integuments 
contain two layers of cells. The hypodermal archesporium is single-celled. It 
cuts off an outer primary parietal cell and an inner megaspore mother cell. The 
primary parietal cell undergoes anticlinal divisions to produce a layer of parietal 
cells (Fig. 17). With the differentiation and growth of the megaspore mother 
cell, the nucellus becomes disorganised except a few parietal cells at the micro- 
pylar end. Thus, very soon, the embryo sac comes to lie in contact with the 
inner layer of the inner integument. Then the cells of the inner layer of the 
inner integument elongate radially, accumulate abundant cytoplasm and differen¬ 
tiate into the endothelium (Fig. 18). The cells of chalaza, below the embryo 
sac become thin-walled, elongate longitudinally and differentiate into well- 
developed hypostase. Meanwhile, the megaspore mother cell undergoes meiosis 
and produces either linear or T-shaped megaspore tetrad (Figs. 19, 20). 
Development of the embryo sac folllows the Polygonum type (Figs. 19-22). The 
synergids are pear-shaped. The three uninucleate antipodals are ephemeral. 

Abnormal behaviour of the endothelium. In a few ovules, simultaneously 
with the development of the eight-nucleate embryo sac, the cells of the endo¬ 
thelium accumulates adundant food material, elongate radially and from either 
side enchroach and crush the embryo sac (Fig. 23). Simultaneously the cells of 
the hypostase also grow towards the micropylar region and finally join the 
endothelium in crushing the embryo sac. Ultimately, the ovary wall also becomes 
disorganised and finally all the tissues get disintegrated. Thus all the ovules in 
B. metallica and about 90% in B. Roxburghii completely become degenerated by 
the time an eight-nucleate embryo sac is formed (Fig. 23). 

Discussion Anther, pollen and male gametophyte development are identical 
in all the members so far investigated (Madulata 1956, Swamy & Parameswaran 
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I960, Devi & Naidu 1979, Devi et al. 1982 and present data). In the two 
species presently investigated, the ovule is anatropous, bitegmic and weakly 
crassinucellate as is known to the family. However, Sandt (1921) in B. tuberosa, 
B. fraebeli, B. hirtella and B. muricata, Irmischer (1925) in a few species of 
Begonia and Swamy & Parameswaran (1960) in B. crenata reported bitegmic 
and tenuinucellate ovules. Further, Swamy & Parameswaran (1960) stated that 
the nucellus consists of an axile row of 3-5 cells below the epidermis and a 
parietal cell being cut off, by the archesporial cell. This shows clearly that 
the megaspore mother cell is separated from the nucellus epidermis by a parietal 
cell and as such it may not be proper to regard the ovules as tenuinucellate. 
The nucellus including its epidermis degenerates soon and the embryo sac directly 
comes in contact with the inner layer of the inner integument as in B. crenata 
(Swamy & Parameswaran 1960) and the inner integument differentiates as the 
endothelium. According to Sandt (1921) the outermost layer of the nucellus 
develops into the epithelium in the species studied by him. Swamy & Parame¬ 
swaran (1960) and the present authors believe that the epithelium reported by 
Sandt (1921) can be identified with the innermost layer of the inner integument. 

Normally the endothelium is nutritive and protective in function. But in 
some ovules of the species investigated up to the present, the endothelial cells 
behave abnormally. Due to anther and ovular degenerations in these two species 
no seed is formed; therefore, reproduction occur by vegetative propagation. 


The authors are thankful to the authorities of Lai Baugh Garden, Bangalore 
for providing plant materials. One of us (KCN) is grateful to CSIR, New Delhi 
for the award of post-doctoral fellowship. 
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